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Blood flow dynamics are a key factor for the optimization of
cardiovascular devices and surgical procedures. Modern develop-
ments in image processing, computer-aided design, and three-
dimensional numerical blood flow simulations could be integrated
to provide a surgical planning and (pre and post-surgery) hemo-
dynamic assessment tool. This approach is illustrated for a special
pathway of the total cavopulmonary connection, enabling right-
heart bypass, having dual superior venae cavae. Fluid dynamic
analysis of the original patient-specific anatomy, shown on the left
hand side, revealed regions of flow stasis, preferential flow, and
uneven hepatic blood essential for lung development. A virtual
surgery was performed in the computer (right-hand side), without
in vivo execution, leading to better balanced lung perfusion, he-
patic flow distribution, and power loss. Potentially useful in deci-
sion making, clinical management, and evaluation of complex
hemodynamics, credible numerical modeling always requires in
vitro experimental validation, especially for complex anatomies.
Ajit P. Yoganathan, MD
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